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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Int^BRional application No. 

PCT/JP00/00246 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



_, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 



I | The amendments have resulted in the cancellation of: 

I 1 the description, pages 

1 1 the claims, Nos. 

I I the drawings, sheets/fig 



1 — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). , 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. , 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ional application No. 

PCT/JP00/00246 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



3-12,19-25 



1,2,13-18 



1-25 



1-25 



YES 
NO 

YES 
NO 

YES 
NO 



2, Citations and explanations 

Claims 1, 2, and 13-18 

Document 1 [JP, 57-137858, A (Wako Pure Chemical Industries, Ltd.) 25 August 1982 
(25.08.82)] and document 2 [JP, 59-11197, A (Toyobo Co., Ltd.) 20 January 1984 (20.01.84)] 
cited in the international search report describe the elimination of free glycerol in a method for 
quantitating triglycerides that utilizes lipoprotein lipase. Therefore, the inventions set forth in 
Claims 1, 2, and 13-18 do not appear to be novel. 

Claims 3-12 and 19-25 

In order to inhibit an enzyme reaction with lipoproteins other than a specific lipoprotein, the use 
of a surfactant that inhibits the reaction of lipoproteins other than the specific lipoprotein or an 
agent that agglutinates lipoproteins other than the specific lipoprotein was a well-known means 
prior to the priority date of this application (if necessary,^ see JP, 8-201393, A or JP, 1 1-56395, 
A), and persons skilled in the art can easily perform quantitation of triglycerides using this well- 
known means in order to quantify the triglycerides within a specific lipoprotein. 
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NT COOPERATION TREAl 



C] v ^J^^O^^J^ g Q JUl?Mf From the INTERNATIONAL BUREAU 



PCT 



»FPT. 

^» foOTIFICATlON CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 



To: 



IWAHASHI, Kazuyuki 

Kyowa Hakko Kogyo Co., Ltd. 

Intellectual Property Dept. 

6-1, Ohtemachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



16 March 2000 (16.U3.UU) 

Applicant's or agent's file reference 
1180 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/00246 


International filing date (day/month/year) 

20 January 2000 (20.01.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

20 January 1999 (20.01.99) 


Applicant 

KYOWA MEDEX CO., LTD. et al ——————— Z=IZZIZZZIZIZZZZIIIZ^^I 



The applicant is hereby notified of the date , of receipt .(except «e .e^rs .K appea^ n™ ■ = 

document concerned waJTubmitted or transmitted to the International Bureau in compl.ance wrth Rule 17.! (a) or (b). 
This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 
1 An asterisk!*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 

ZZZSZZZ OPP""!*. UP"" -"try i~» ,h. „.«„„,, ph.,,. to furnish «. „r„,r,ty *»»„«« 

within a time limit which is reasonable under the circumstances. 
a Th i„tt»r«= "IMR" aooearina in the right-hand column denote a priority document which was not received by the International 

circumstances. 

Date of receipt 
nf priority document 

10 Marc 2000(10.03.00) 



Priority date Prinritv application No. 

20Janu 1999(20.01.99) 11/12434 



Country or regional Office 
nr PCT receiving Office 

JP 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Taieb Akremi T~ 

Telephone No. (4V22) 338.83.38 



Form PCT/IB/304 (July 1998) 



NT COOPERATION TRE 



WO 00/43537 
PCT/J POO/00246 



From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first/sentence) 



Date of mailing (day/month/year) 
27 July 2000 (27.07.00) 



To: 



IWAHASHI, Kazuyuki 
Kyowa Hakko Kogyo Co., Ltd 

Intellectual Property Dept. 

6-1, Ohtemachi 1-chom 
Chiyoda-ku 
Tokyo 100-8185 
JAPON 



RECEIVED 



AUG - ?, 



I -P. HFPT 



Applicant's or agent's file reference 
1180 



IMPORTANT NOTICE 



International application No. 
PCT/J POO/00246 



International filing date (day/month/year) 

20 January 2000 (20.01 .00) 



Applicant 



Priority date (day/month/year) 

20 January 1999 (20.01 .99) 



KYOWA MEDEX CO., LTD. et al 



^ t^ 0 th^!f..!!f/ ebV ^ iVen tf ^at the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice* 

AU,JP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL,AM,AP,AT,AZ,BA,BB3G,BR,BY,CA,^^ 
GE,GH,GM,HR,HUJDJUNJS,KE,KG,KZ^ 

The communication will be made to those Of/ices only upon their request, furthermore, those Off fees 1 do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Burea u on 
27 July 2000 (27.07.00) under No. WO 00/43537 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important ■information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3419835 




1ECEIVED 

OCT 1 0, 



PCT 



P^NT COOPERATION TREA( 

From the INTERNATIONAL BUREAU 



PCT/J POO/00246 



MATION CONCERNING ELECTED 
ES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 

28 September 2000 (28.09.00) 



Applicant's or agenf s file reference 
1180 



IWAHASHI, Kazuyuki 

Kyowa Hakko Kogyo Co., Ltd. 

Intellectual Property Dept. 

6-1, Ohtemachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



International application No. 
PCT/J P00/00246 



Applicant 



IMPORTANT INFORMATION 



International filing date (day/month/year) 
20 January 2000 (20.01 .00) 



KYOWA MEDEX CO., LTD. et al 



Priority date (day/month/year) 

20 January 1999 (20.01.99) 



» f T H -° M ' KE ' LS - MW - SD .SL.SZ,T7,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA.GN,GW,ML MR NE SN Tn TP 



The International Bureau of WIPO 


Authorized officer: " 71 ' — 


34, chemin des Colombettes 




1211 Geneva 20, Switzerland 


Diana Nissen , \ - 


Facsimile No. (41-22) 740.14 35 
Form PCT/IB/332 (September 1997) ' ' 


Telephone No. (41-22) 338.83.38 (/ ( 



3553156 



PCT 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



. For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



[Applicant's or agent's file reference 1 180 
I (if desired) (12 characters maximum) 



Box No. I TITLE OF INVENTION _ T , X n 

METHOD FOR QUANTITATING TRIGLYCERIDES IN LIPOPROTEINS 



Box No. II APPLICANT 

Tslflme and address (Family name followed by given name; for a legal entity, fi^offifl^ 
S^fSKto include postal code and name of county. The counp of the 
ifa^Micated^^^ State (that is, country) ofrestdence ij no State 

of residence is indicated below.) 

KYOWA MEDEX CO., LTD. 
1-1, Irifune 2-chome, Chuo-ku, Tokyo 
104-0042 Japan 



[~j This person is also inventor. 



Telephone No. 03-3282~0036 



Facsimile No. 



03-3282-1527 



Teleprinter No. 



State (that is, country) of nationality: 



Japan 



State (that is, country) of residence: 



Japan 



This person is applicant 
for the purposes of: 



j j all designated 



States 



□ the United States I Ithe States indicated in 
of America only | 1 the Supplemental Box 



Fry* all designated States except 

IX | ' — 



Box No. Ill FURTHER APPLICANTS) AND/OR (FURTHER) INVENTOR(S) 




official 
ofthe 
• State 



aaaress tnut^uicutn u^*^* — 
of residence is indicated below.) 

MIYAUCHI Kazuhito . 
c/o Kyowa Medex Research Laboratories 
KYOWA MEDEX CO. , LTD. 
600-1, Aza-Kamiyamaj i, Minami isniki, 
Nagaizumi-cho, Sunto-gun, Shizuoka 
411-0932 Japan 



This person is: 

[ | applicant only 

[^Xj applicant and inventor 

I I inventor only (If this check-box 
1 — 1 if marked, do not Jill in below.) 



State (that is, country) of nationality: 



Japan 



State (that is, country) of residence: 



Japan 



This person is applicant 
for the purposes of: 



□ all designated I - 1 *U designated States except 
States I I the United States of America 



f\7l the United States 
£SJ of/ 



F America only 



□ the States indicated in 



I the Supplemental Box 



f><| Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENTOR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



I The person identified below is hereby/has been appointed to act on behalf 
' ofthe applicants) before the competent I nternational Authorities as: 

Name and 



agent [ | common representative 



address (Famih name followed by given name; for a legal entity, full official 
address. tfj™*^ ffte address mUst include postal code and name of country.) 

10657 IWAHASHI Kazuyuki 
KYOWA HAKK0 K0GY0 CO. , LTD. 
Intellectual Property Department , 
6-1, Ohtemachi 1-chome, Chiyoda-ku, Tokyo 
100-8185 Japan 



Telephone No. 



03-3282-0036 



Facsimile No. 



03-3282-1527 



Teleprinter No. 



r-| Ad dress for correspondence: Mark this checkbox where no agent or common representative is/has been appointed and the 
□ ZZZZhZ fi, ulcd°nstcad to indicate a special address to wh.cn correspondence should be sent. 



\ space 

Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



Sheet No, 

Continuation of Box No. Ill FURTHER APPLICANTS) AND/OR (FURTHER ) 1NVENTQR(S) 

If none of the following sub-boxes is used, this sheet should not be included in the request 



This person is: 

| | applicant only 

applicant and inventor 




of residence is indicated below.) 

TAKADA Shizuyo 

c/o Kyowa Medex Research Laboratories 
KYOWA MEDEX CO. , LTD. 
600-1, Aza-Kamiyamaj i, Minami ishiki, 
Nagaizumi-cho, Sunto-gun, Shizuoka 
411-0932 Japan 



State (that is, country) of nationality: 



Japan 



This person is applicant 
for the purposes of: 



I 1 inventor only (If Otis check-box 
is marked, do not fill in below.) 



State (that is, country) of residence 



Japan 



in 
Box 




of residence is indicated below.) 

MURAKAMI Tomomi 

c/o Kyowa Medex Research Laboratories 
KYOWA MEDEX CO. , LTD. 
600-1, Aza-Kamiyamaj i, Minami ishiki, 
Nagaizumi-cho, Sunto-gun, Shizuoka 
411-0932 Japan 



State (that is, country) of nationality: 



Japan 



This person is: 

| | applicant only 

applicant and inventor 



| 1 inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of residence: 



Japan 



for the purposes of: 



pas*-- □ttama aai. laaaaiar nataae 




! oj residence is indicated below.) 

MI IKE Akira 

c/o Kyowa Medex Research Laboratories 
.KYOWA MEDEX CO. , LTD. 
600-1, Aza-Kamiyamaj i, Minami ishiki, 
Nagaizumi-cho, Sunto-gun, Shizuoka 
411-0932 Japan 



official 
(the 
ttate 



| State (that is, country) of nationality: 



Japan 



This person is applicant 
for the purposes of: 



This person is: 

| | applicant only 

[X] applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of residence: 



Japan 



□ ail designated I I alt designated States except 
States I | the United States of America 



SS^VSS? SU f CS I 1 ^ States indicated in 

of America only | | the Supplemental Box 



State (that is, country) of nationality: 



This person is applicant 
for the purposes of: 



This person is: 

1 [ applicant only 

| | applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of residence: 



□ all designated i— 1 all designated States except 
Slalcs I | the United States of America 



□ the United States 
of America only 



[□ Further applicants and/or (f urther) inventors are indicated on another continuation sheet. 
Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2000) " 



□ the States indicated in 
the Supplemental Box 



See Notes to the request form 



Sheet No. 



Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked). 
Regional Patent 

0 AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 
TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contraction State of the Harare 
Protocol and of the PCT 

El EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation ,TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

EJ EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus DE Germany 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

E| OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote dTvoire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line). 
AE United Arab Emirates m 

0 AL Albania El LS 

|3 AM Armenia |^ 



Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco 

Republic of Moldova 



0 AT Austria EJ LU 

0 AU Australia [g| jjy 

0 AZ Azerbaijan El 

El BA Bosnia and Herzegovina g£| jvtD 

0 BB Barbados E3 MG Madagascar 

H BG Bulgaria El MK The former Yugoslav Republic of Macedonia 

S BR Brazil 

0 BY Belarus El MN Mongolia 

0 CA Canada El MW Malawi 



El CH and LI Switzerland and Liechtenstein 



H MX 



EI CN China H NO 

El CR Costa Rica 0 NZ 

13 CU Cuba 0 PL 

El CZ Czech Republic S PT 

El DE Germany g| j^q 

E3 DK Denmark rij 

El DM Dominica |3 §q 

El EE Estonia El SE 

El ES Spain ^ SG 

El FI Finland El SI 

El GB United Kingdom El SK 

El OD Grenada El SL 

|3 GE Georgia E| TJ 

(2 GH Ghana El TM 

0'GM Gambia EJ TR 



Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



El HR Croatia El TT 

13 HU Hungary El TZ 

0 ID Indonesia El UA 

B It Israel El UG 

Ei IN India EI US 

El IS Iceland 

0 JP Japan El UZ 

E3 KE Kenya El VN 

{3 KG Kyrgyzstan El VU 

□ KP Democratic People's Republic of Korea .... El ZA 

0zw 

Republic of Korea Check-boxes reserved for designating States which have 

Kazakhstan become party to the PCT after issuance of this sheet: 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



0 ICR 
0 KZ 
El LC 
0 LK 



Saint Lucia CD 

Sri Lanka □ 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4 9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the J 5-month time limit.) 



Form PCT/RO/101 (second sheet) (January 2000) 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



Filing date 
of earlier application 
(day/month/year) 



item(l) 



20.01.99 



item (2) 



item (3) 



Number 
of earlier application 



Patent Application 
11-12434 



□ Further priority claims are indicated in the Supplementa l Box. 
Where earlier application is: 



national application: 
country 



Japan 



regional application: 
regional Office 



international application: 
receiving Office 



the Paris 



Choice of International Searching Authority (ISA) 

Of two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may he used) : 

ISA/ JP 

[BoiNo.VIH CHECKLIST; LANGUAGE OF FILINfl 



Date (day/month/year) Nnmtwr 

y * number Country (or regional Office) 



This international application contains 
the following number of sheets: 
request 4 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 



sequence listing part 
of description 



16 
3 
1 
3 

0 



[ Total number of sheets : 27 



Figure of the drawings which 
I should accompany the abstract: 



This international application is accompanied by the item(s) marked below: 

1 El fee calculation sheet 

2. g| separate signed power of attorney 

3 Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documents) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Language of filing of^the 
international application: 



Japanese 



IWAHASHI Kazuyuki 



1 Date of actual receipt of the purported 
international application: 



For receiving Office use only « 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority T „ , , _. 
(ifrwoormore are competent): io A / J P 



□ Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings: 
I 1 received: 

1 1 not received: 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only , 



Form PCT/RO/101 (last sheet) (July 1998; reprint January 2000) 



ice Notes to the request form 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
1 file reference 1180 



For receiving Office use only 
international application No. 



KYOWA MEDEX CO. , LTD. 



I CALCULATION OF PRESCRIBED FEES 

1- TRANSMITTAL FEE 
[2. SEARCH FEE 

International search to be carried out by 

(It turn rtr t..j. . _ J 



(If tu, carried out by 1 11 

I 3. INTERNATIONAL FEE ■>«*•— 1-* 



Basic Fee 

The international application contains J7__ sheets 
first 30 sheets 



1 46,000 



v>uii_;ujll I 

Adda moun , sentercdatblandb2andenterfotaia(B J 46 00Q 

I 79, 200 



Designation Fees 

The international application contains J2__ 

— r— - — 1 . * 9,900 

Add amounts entered at B and Dand enter total at I 

KKSE&gr mZZl^r' en,i " ed '° • 75% 



, „ oj ine amount 

«■ tEb FOR PRIORITY DOCUMENT /jf applicable) 

5. TOTAL FEES PAYABLE ... 
Add amounts entered at T S I anH p anA 

_ tJ >^andP >an d enter total in the TOTAL box 




I J coupons 

□ 

other (specify) 



|D The designati on fees are not paid at this tim e 

MODE OF PAYMENT 

I I au«horization to charge 

L_J depos,t account (see below) f_J bank draft 

M Ch6qUe □ cash 

I ( Postal money order | — 1 

\ I ( revenue stamps 

I — . : ch . t0tal fccs "Seated above to my 



[Deposit Account No. n , yJ " 

™ ■ Uatc (day/month/year) 

Form PCT/RO/101 (Annex) (January^ 



Signature 



EP 




PCT 



CPCTl 8ft, PCT3UHJ43, 44] 



<nmm^ ii8o 



PCT/JPQO/00246 



B^**€h&aH^«a<PCT/I SA/2 9 
fctfTIE 5 A/220) 



(0.^.^) 2 0. 0 1. 0 0 



(B.^.^) 2 0. 0 1. 99 



2. 
3. 



4. ^©ig^li 



5. Rfttt 



6. K»»iitt^as$^H tti 

□ HJHAH:ia£jj*£/ji;a»ofc. 



0 /jju 



p CT/lSA/2 10(H^) (1 9 9 8^7^) 



* 



Int. Cl 7 C121Q1/61 



CT/JPOO/00246 



wae*fTofc*/hnijf;B. (nigttff&gt (i po ) 

Int.Cl 7 C121Q1/26~1/61 



lg-?~5£ggfo£> ft, Soffit 



X 



Y 



JP, 5 7-1 3 7 8 5 8, A (fP3feM^X^tt^^±) 2 5. 8 
Jl. 1 9 8 2 (2 5. 0 8. 8 2) (77^y^L) 

jp, 5 9- 1 1 1 9 7, a ommm^nt) 20. im 1 

984 (2 0. 0 1. 84) (7 7 ^^L) 

JP, 5 8-4 74 9 9, A (ft^ithny) 19. 3 J! 1 

9 8 3 (1 9. 0 3. 8 3) (7 7 ^-4L) 

JP, 9-1 2 1 8 9 5, A (ft^ithny) 13. 5fi l 

9 9 7 (1 3. 0 5. 9 7) 



1-2 5 



1-2 5 



1—2 5 



1-25 



HISW36Sr^T Lit B 



2 0. 0 4. 0 0 



B*m&ftJT (ISA/JP) 
1 0 0-8 9 1 5 



0 2.05.00 



n <jl5' 

®afrg-f§- 03-3581-1101 



4N 



8 114 



3 4 4 8 



^PCT/ISA/2 10 (|f?2^-^) (1 9 9 8^7^) 



pct ^nnti^m\^m^^x^m^ti±mmmi 




(si) mmftwftmi 

C12Q 1/61 



Al 



(li) gB&&M## 

(43) 1^10 



WO00/43537 



2000^7^27 0(27.07.00) 



(21) fflKtbR#-§" PCT/JPOO/00246 

(22) BBStUSP 2000^1^20 0(20.01.00) 
(30) ffi^jf^-^ 

#Jf§¥l 1/12434 1999^1^20 0(20.01.99) JP 

(71) tiiiA (^sfc^^r^jB^SKo^T) 

t&fn^ f y $ *#c5S^f± (KYOWA MEDEX CO., LTD.)[JP/JP] 
T 104-0042 JKaffi + AEAte" TBi#i-§- Tokyo, (JP) 

(72) 38 W# ; *5ctU? 

(75) «W#/W«A (*S^oV^<D^) 
Srt— A(MIYAUCHI, Kazuhito)[JP/JP] 
flf ffli£*ft(TAKADA f Shizuyo)[JIVJP] 
W±SH(MURAKAMI, Tomomi)[JP/JP] 

#(MIIKE, Akira)[JP/JP] 
T41 1-0932 fWWJWKJRSISS^i*— &^±0ji&600#l 

Shizuoka, (JP) 
(74) ft«A 

Sffij?n#(IWAHASHI, Kazuyuki) 

t 100-8 185 j&Jcss^ft ffl E A^BST-T g 6# 1 ^ 

mmmi:mm^^± ^\mmm^ Tokyo, (jp> 
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(54)Title: METHOD FOR QUANTITATING TRIGLYCERIDE IN LIPOPROTEIN 



(57) Abstract 

A method for conveniently quantitating a TG in various lipoproteins. This method is characterized by eliminating free glycerol from a 
sample containing free glycerol and a TG in a specific lipoprotein, treating the residue with lipoprotein lipase and an enzymatic system 
whereby hydrogen peroxide is formed from free glycerol, and then quantitating the hydrogen peroxide thus formed to thereby quantitate the 
TG in the specific lipoprotein. 
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©HJ^U-fe^K (TG) otlffitHtS. 

fist 

fil*ftfi^S-CI±, MU^Ifi (HDL) t©3l/^D-;mft 
M«fc£©fel!fcH^i:L-Tlt©a^ ffif&jgytfga (LDL) tob^n 

<fc f a »J»B!^(4^*©%^(c{i N gitt^^ ^ 5 c t < (D 

^^iliaotllMC^IlTlfeo (VLDL) 
©T*ES6©>tn?, Elttl/t^-cj:oT«DjiSn*tf, I I ISM 

iSCPW§E2tti^^Wl U «ft, 2J5(11-12), 415-420 
(1998), W.¥(DHbfyH , 172(5), 276-280 (1995)] 0 Z<D±olZ, M1E% 
T-fz, 'J^iato^TIi, llWOt^B^ t ttl^©®^ D life, 

tl3#bT^5i:mjDixtV^So *©*"??> SSttlSiMCHbrtt^ LDL 
©*-C*#fc;**-;U5r>* (/J*i«iS»£) LDLtf, M3©^IMiliTOb©jE 
©E^T?fcSi:©«iirfci&S„ ^t-;i / r>7LDLtt, VLDL^TGOS 

TGH©»^ita< ftot^Stg^Oft**, 164(12), 833-836 
(1993)] 0 ft-^T, LDL*©TGIM^^ U^-^t^LDL©^ 
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(LPL) , ^'U-feo— fcf (GK) , ^'Jto-;i/-3-U>f^-> 

jfcaiMb*^^--;*-*- t? (pod) t«t Ofe^S^fe^-M-ri:bfe^fi 

*»gfi<)tt, S^O'J^ia^Oh'J^'Jt^-f h* (TG) 

-TSo ^^^s^cou^^afD^T^ou^^e^^^s-rsTG 
£ ■&z&m&$> zm, mfeco u e y £ c^co t g ^Rmizm-^ u & 

M 6 * cd T G (Dfemm M f -5 o 

(EC.3.1.1.34) ^fsto 

P©#ST^U-tr P-;b- 3 - U S^lfg^^o^ 'J -te P-;b^^-- 

-b* (GK) (EC.2.7.1.30) £ ^ 'J -fe □ - 3 - U >®?fr <b3®$Hb7.k|l£#g£;* 
•iJ-§^U-bP-;i/-3 - U >ig7t-^-->y-Hf (GPO) (EC.1.1.3)£^rir5l^ 
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V— tf (GO) (EC. 1.1.3.21) ^mTZZktf&tf^nZo 

^© u *sa^o u ^se©sits*ffl^-r sscsit lthu ^© y #g 
^•© y *g a ©<§yiigij^fc tf ti s o 

?$/£© 'J **g£ 4>© T G <~> © LPL (C «t § £f U -fe D— ;i/©$B££ggfc: 

g 6 JiW© U *g& *© T G H3B#fcifi«?- U -fe o -;M;g£&«r S C £ (3 x d m 
00* tf, ^©U^gew^®U^g6*SjfB*-e-SSC^©#&Tfc:, LPL 

^©£T© T G *^*-r 3 - #T? £ -So 
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* ^£<£> U T Gfr LPL tz X 3 7 U -fe n— ;K3D$6£:£§Jgk: 

«; a ©Sits* nrtg t: -r s ww^sm** «t t*/£ & &&$s & » 
**wt«tD , ftfeco y ^ss^o u ^«a©sj5R&pis-r sain* u < t± 

co u * saw**© u *sG©Kj£*ifis-r sisasfc u < ^se^© 

PL, GK, GP0*J:V/^—^*^^— -if ^^■j-s^cpjij^gg ^©XG 

*ffi^Tsifi|g* L<{i^©i;^ga^(3r)y^®a*SiS^-a-ss«lsi> l p 
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H D L *<D T GaWJjEKifc^Tfcfcx HDL^OT GOfflfemSkt H D L 
UtfgSH (I^t:l±LDLi5J:r>'VLDL) (fOTGoifttiSiffl^i 
**^l;SCli:SIW±fSte»-, L D L&cktFVLD L^OTG^LPLtJ:^ 

Wx.«. «S«S"J*^A,e*«ffiC mn, GK£J:t>"GPO£fc(±GO£» 

^©-^^^•-7i-^vy--t:i: ; £^^^(s]Bt(cSa^ 1 0-5 0°C, $?£L< 
(±2 5-4 0 o C-£3~-l 0#H. »SL<tt4~5^HSJ5B^^So 
&3SJi&£ «fc DSC*4*©»RlO^'UH2 p— JVt±±xffi&gti&<> 
& L P L N ifettHDL JiW© U a OSf&SPI^-r S #MrSt*#J L 
PL5S^itijpiHDL^©TGipf,^iJ-t:D-j^4l;^tSo 
i? 'J -fe d — ;u £ fijfcigjg * (D G K 43 J: V G P 0 £ fc tt G 0 tc «t D JSK-fbTfciS # 

>^S6*i:^-*^^^-4?*Sjt£;^t«SiinUl 0~5 0°C, £?£L<ii2 
5-4 0'Cf2^±, 5fSb<(i3~l O^SSJfB^-e-So , 

"5 So 
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*$/£A*g N *;U^H7A^ V>#>jg s ->y>r;u^ 

^U7r.^->{± s 0. lg/L~5Og/Lt«$nS0Ml^ o M 
fcfs 0. 0 2-1 0raM©^15 0 0 0~ 2 0 0 0 0©^;^ 'J U< lif© 

Us 0. l-10mM©^I4 0 0 0-8 0 0 0©iJ>^>^7f>K4L< 
Ji-£©Jfi N 0. 0 1 ~ 5 mM<75^HPS 1 0 0 0 0-5 0 0 0 0 OcD^l-X 
SK»*L<tt*©ffi, 0. l~20mM©^HOOO-1 0 0 0 0©r^ 
!>7>»E&&L<fcJ:*©Jfi N 0. l-5 0mM©^ilOOO-3 0 0 0©K 
gfb^n^** MJ>fcU<fci:*©*I, 0. l~50mM©^I40 0-3 
0 0 0©«EK<bsf- 'J =f«4> L < !^©^Jfei^nP,©g^WS L < ffiO 
e»ns 0 ££K#fg:-U<y\ 0. 0 3-lmM©^il 4000-16000 
©^■;>fcU<fcfc*©lg, 0. l~3mM©^I5 0 0 0~7 0 0 0OU> 
^>^^>S*)U<(±-t©^ 0. 01~5raM©^il 5 0 0 0 0~25 
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oooo(DT*zh^>mmt>L<&*(Dms o. i-iomM©mioo 

0~5 0 0 0Or^F7>i^L<(i^ o. NlOmMffl^il 

00 0^2 0 0 0O«M^ D ^ h , J>u<!iW o. Wl0m 

MC ^ S4 0 0-2 0 0 0 0«HWb^-Urf«t L< tt*©a£fc(±*n*©«| 
2i©^IItbtfi, 0. 1-5 OmMCD^^^^AJfi, *;u*>£AJg, 

v>*r>^ -y^ji,^ zuvisbm&ifim^zn, eui±, o. 1-50 

tt^x>r^7^^ 2 11, 1 9 9 lip) ASWfctf&ftS. 

PEGtUTfi, 0. 3-10 0mM(D^14 0 0 0~2 5 0 0 0OPEG 

2 2 0 0 OOPEGtfffli^ns. 

r;Up-.y/7 F -8 8 (ttftfc) , # U 

2 0 1 3 9 3(:f^nt^«^ zw>2 2 
0, xy;^> 9 i 3 . X7-^2 0C, a: v,i^"> B - 6 6 U 



T 



W ° 00/43537 PCT/JPOO/00246 



( 2 ) iftsgcT) i; #g £ # L D L 

DLfcmLDL) *©TG*«*©*.j* D -,i,fc*a u K*4*©*e® 
Wtn-jutx^-cmZl,*:*^ LDLtOTG^MfcSitszi; 
OTft-efeSo £fflfc»LDL*©TG©Mtt N LDLfit«.©y^ a 
*©TG£, ^'j^W^^^-^^^.^^ [HLB 

f®LDLti>Ko^aaftat;*t«#ifflisa, ^fc(±^ti^#®fst^jt 

LDLM [^'^-^> (2 *) N LDL^Si 

LPL, GK*j«fcVGP0©IE*^t>**fcttG0ft«BiDf 5. K»*©LDL 
'J *» a *© T G tt L P L CDim fc J: &!&!© ^itn -;kc^»**i 
SW+t*fc*,fc#ft-r*aiio^«j-feD-;i,i:#K: % GKis^GPO 

SiStsgfiit-, mate 9^ — tr\ Sfe{±*yr»;>^fe3S«o-^i:^- 
^■^^-^^iaiBLPLfcTO:Wl;M, 10~5 0°C, $?£U<fi2 
5-4 0-CT?3-l 0^H N »SU<J±4-5^fflSJS**S 0 

^^CtHDLtfOTGW^tcTGtt^nSo 
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* 3 U±dtt £ RWmmi t L P L 4£/fcfl§f«{cSJn-r 5 d L d l * 

b T V ^ £ t, v r U > ©ft* & s * ^ ^ — * r T C »JD U T 

1 0-5 O-C, #*U<tt2 5~4 0-C-C2#«±, # £ b < tt 3 ~ 1 0 *ffl£ 

iiuie#&£ «fc »k L D L 4>© T G £ft JSlflK: jgfi^- S C £ ifi? £ 3 „ 
* ^ »3R ®^fr * r S fe G K © SIS K: ^5 & A T P 

l d lw y *© t g L d lw*«d u #9 

€>o M&Wzteu Hul2l?®r5ti^J©^ /-t>NS-2 2 0, NS-2 3 0. 
NS-2 4 0, HS- 2 2 0, HS-2 4 0Wj^if u>^ij^ 

(3, HLB#1 5l^Ji<0^«>*s^v>o £fc N ^f,li^titU ffll ^ z ^ 
Tt£ 0 -»fc N HLB£fcttjnj£te#ife{) N HLB©ie^fe©fcffiv^©§ijfia* 

0. 0 1 ~ 5 %©l6BB#$?g; 

L D LW© U tfgg *©T Gfctfter SBtttfsn** U T~ 2 if 
©&»* LDL^t»atit UI3HDL«*©«4it«3«*n 
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6s h n > l o - 5 ^ffl^ u < lii^fottf ffl^ ns„ mmnza, 

#®i5tt*J#&tfe,nSo #S^t4*J©«&fcUTfct. 0. 0 1 ~ 5 %<7)$Sgf# 
8#*?£: LTtt, iiffirmiRdtlT^S, LPL, G K N GPO, GO, /^-^- + 

4^tfet>77>f h VFM 4 1 0 1 [EJMJJt (ft) Ml m} , 

'J-X* |sIADM>>'j-X. [HJACM^U-X l>-fiT,&B#iaj£ «*) $g : fb 

>V>fc¥BmiT~$>2>*i) ^U* >P 4 0 0 0 activated V 

^AttM Enzyme modification set fg*) N h5>©ft»^§r 

*X f^>T4 0, TCT-activated (fIJ) , 1, 3 - 7u /I >^;i / h >^^ftffl 



10 



WO 00/43537 



PCT/JPOO/00246 



fl|jtt««*#tf3lx 7W7pk;i/S, ^ V ^i/*>a^ Tilers c^fr'T- 

C 2> o 

Cc^U 0~5 (rCT-^R&O. 0 1- 5 0 0<& ; E;i/fi©1t>77'f hS*iD 

u 5~6 o#nmi#-f£o dos^BffiSJg-os^fesv^tt^stijt&uris^jt 

#&i«£ffl^3B*5fc^©4&MfcJ: N LPLiiO. l~20#fi(U)/ml, 
GKttO. 2~30U/mls G P O (i 1 ~ 5 0 U/m 1. ^-^^i/y— tf(± 
l-100U/ml, G0li2~2 0 0U/ml^fflt5O^tU^ o £fc 
GKSffl^Sit^ATPClliO.O 5mg/ml~5mg/ralTfe5o 

4-^DD7i;-JK m-^bv"-Jk 3-tKD + i/-2, 4, 6- h'J3 
— K^mStfc (H T IB) ^©7xy-jmh©ll^O^ 4-7;/7>f 

1 9 9 430 N-^*7Dt:^'J> N N-i^-;u-N- (2-tF 
D^rS/- 3 -*;i/*rDt^;u) -m-Hw-7> (TOOS) , N-^;i/-N 
- (2-kKD^y-3-7x;^7n^) -3, 5-^^;i^-'j> (MA 
OS) , N-oi^^-N- (2-t Yu*is- 3-^;i/*rntf;i/) -3,5- 
2^ hdrS/mu> (DAOS) x N-x^lz-N-^^rn^-m- 
-Y^> (TOPS) . N- (2-t KP+y-3-«7P^) - 3, 5- 
^^h + v7-'J> (HDAOS), N, N-^?-;i/-m-h;Hi?X N, 
N-y^;i/*7 , nif;i/-3, 5-Wh*y7-'j>, N-:^;]/-N 
:7'p b.vu-m-T'- ->i?> N N-xf^-N-^7"Dh:;[/7-y> % N-x 
^-N-xwrD^-3, 5-^p< h Jr^T-'j N-*;u*:7n tVb 
-3, 5 -*J* h^rvT- U >^ N-xf^-N-^j^ro tVl/- 3 , 5 - v 
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m-7-i/V>^ N-aif-;i,-N- (2-t KoJp^-3-^7DtA) T 

n-^;u-n- (2-t -x;i/^rptf;u) -3, 5- 

— N' -•9-^^>-;^^u> i ; T ^ ^ (EMS E) N N-ji^-N- (3 

-3, 5-^^«>-4-7WD7-iJX N-i^-N-(2-t|'n 
- (2-tKP^>-3-^ro^) - 3, h3->-4-7;b;f 

y) y^^^vy (MCDP) (4-^DD7x^) ^ 

^-4-^f^7^7x-;H (BCMA) Z 0 Ztlb 

&mm(Dm&tLXl±, 0. 0 2-2g/L«^Tfe^o 

ij^^fltffl^f,^ gSfcltli 1 0-2 0 0mM*»»iSa-eS,S o pH 
fck5~9©«Sffl*J*Fg; 

fgl0 HDL, LDL*«tVVLDLli^ffifflH8TG«!l^fflaaifc:J; 
(9 tlitm^mo * 4 A zj -X * ©T"$> S «, 

n tc m&m © * << a n - * & ^ -r *> © t* & § o 
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mmm 1 l d l t g 
nc&i (ph=6. 25) mmm iv<^i?>- 1, 4-tr* (2-^^> 

7M>i)(PIPES)] 50mM 

TOOS (|5HZ^) 0 .3g/L 
ATP-2th'J <i7Ai& 

(lO^MM) 2 .5g/L 

T^^H^K**^— £ 3kU/L 

gk mm) lku/L 

GPO (MfbfS;) 8ku/L 

^-tf*^— fe" (jg^) 20kU/L 

PEGfggfpLPL 1.5kU/L 

LPL I I I (^g) eoku/L 

^-t>NS-2 3 0 (B#faH) 0.1% 
fiSKv^i/^A • 77jcffitJ (ffiftlfclg) 0.5g/L 

H*2 (pH=6. 25) »J(PIPES) 50m M 

xt;^>7 0 9 0.6% 

h'Jh>DF-16 o.3% 

4-7U?>ft«J> (fa^MISI) 0.5g/L 

HDL, LDL£efcWLDLIfl#3Hs6;BL.fco =&';#®e*©TG:£*gTG»J 
IBK^«K^Ufe»^©^^ An-^^2l2|{c^-ro ^TGM^ffliSMr-M 

L D L ^OTG^CSg bT^bzkf^^ U a*«gKb*IR#* * 7— tf 
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(*tHB&) ^ICDCta oT^fe 6 ftfc H D L $]£*gip&C3?&-3 T«-tft<*:&S 
3frl>LTf§e>tt5HDL, LD LII^CD^T G&^fib (TG (L + H) ) N £ 

^©TG (H) fIt©M [TG (L + H) -TG (H) ] £&fflLfco 

aiitotw >h : 16-34, mm-. 10^ 

SO^iftS : 5 4 6 nms : 7 0 0 nm 

: 3 . 2 // 1 
S^MR 1:240^1 R2 : 80//1 

nmm 2 h d l ^ t g ©ajjg 

(pH=6. 2 5) « (PIPES) 50mM 



toos mut^) 



0.3g/L 



ATP • 2 + V U ->A^ (fn#»&) 



2.5g/L 



gk {wm) 



3kU/L 



lkU/L 



GPO (JE^fS) 



8kU/L 



300kU/L 



0.2g/L 
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mm-? tr * v & ■ 7 7X» (mitmm) o.5 g /L 

&M2 (pH=6. 25) (PIPES) 5 0mM 

xW> B -6 6 (*££) 20g/L 

mfctuii^ttA • 2 7kmm o.ig/L 

T^t±b')02, 0 .5g/L 
LPL(M^) lOOOkU/L 
t* (W) 20kU/L 

Wfc«lfcHbHDL, LDL*J:tfVLDLlI»ftffi«Ufeo »3Hk^n 

MM 2 L/^^&H D L £ ?\ ^CHDL«t»© 

AJfiii«tt»*^|i|*rt*0*3Hftfl:i:UT^«fftfT-3fco «**fcUTtt, ± 
E#HHDL*«!fflU *©ttfcUTtt. ^*^-L TG Mm*** 9* 

afl^^w > h : i 6 - 3 4, mm •. 1 o# 

$J£M : 5 4 6 nnu IiJM : 7 0 0 nm 
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: 3 . 2ul 
m,MWR 1 : 24 0/il R2 : 80^1 

l*0^5fi*©TG*|||«tait«^!!fl|«^5. 



16 



WO 00/43537 



PCT/JPOO/00246 



3% » ft® 

1. 7&M.(D¥V -fe t>"$$^r© U ^Hficf 1 © b ] ) W-t^j K (T 

nn>V/i—e (LPL) N &£WMM7V*n-)ifre,mm'ib7m*§&3L$ 

m%%£}*-&2>Bmmz£ ^mm^m^^^, &^-emmmb7km*m£ 
^© 1; * ge©&&an?& ss&#jg 3 mm,e>m%.(D *© t g©£m& 0 

5. ^fl)'J#Ifi^|tij^ fl (HDL) T-afeD, ^CD'J^ga 

§318 ©f$f^© U e 4 1 © T G©jgM& n 
U ^Hfi 4 1 © T G ©^a^ 0 

©TG^stsct h -r zmxm 1 gem©^© y * g s *© t g©£ 
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10. ^©'j^ae^ou^Mfts^^sajn^ 

"tr^Ssf 5f<ii 9 gB«©ftfje© ij ^g^cj3<7) T G©j£i& 0 

11. »J -fe D-;U3«fcacf££© U !l?SS» 'J ^IS^OTGSi 

aor s c: t ^ 5 at# ji i o S3«©$&£© 'j^ie«t>®TG o^ss „ 

12. ^0^ia«t^gfi (ldl) -e*t), ®mt7kmz® 

u^^^i^u>/ 7 -i; ZJ _ ;l/T;l/ ^ ;u - 7:t _ ;ba .__ ;l/ (HLB x 5 ^ ±) ^ ^ 

fc fcitf »; u > /;* ,; ^-;u 0 ^#<*T-fSrattS^MT»$) Sal^if i o 

13. iSK^U-feP-;^e,aKYfc*3ff*|g^#-B-SPJR^AJ s ^'J-fep- 
;u^r^— if (GK) tPV-bv-j], 3 (GPO) £t^ff 

14. aiK^'J-feP-^^e.aK^jji^^^^sgi^^ ^U-fep- 

^*v*---fe" (go) *^w-r*«ifftsai*JHi^i2iB«©«fsg©.jij«« 

S*©TG©^g}£ 0 

15. »&fc*SR££S-f S^a*. «Kft;**t:^-^^^^-4f (PO 

&3sit3<JJl 1 ~ 1 4 12i©#^© ij ^§ g 4,(7) x G (DSfi ^ o 
Saf^lll 5iBtt©f^©V;}fsa*©TG©£fii£ 0 
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Specification /525* 

1 . Name of this Invention 

Method Of Measuring Substances In Biotic Fluid 

2 . Claims 

Method of measuring substances in biotic fluid with the 
following characteristic: 

With a method of measuring object substances in a biotic fluid 
that applies a redox reaction to colorimetrically determine produced 
hydrogen peroxide using a coloring agent colored by an oxidation- 
condensation reaction under the existence of peroxidase in the biotic 
fluid; 

the whole chemical sample is divided into (1) a portion 
containing a substrate or enzyme directly affecting the measuring 
substances and 4 -aminoantipyrine or 3-methyl-2-benzothiazorino 
hydrozone and (2) a portion containing N- ethyl -N-sulf opropyl-m- 
toluidine and other substances including peroxidase, wherein the 
latter portion is used to remove the interfering substances 
coexisting in the specimen. 



* Numbers in the margin indicate pagination in the foreign text. 
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3. Detailed Explanation of this Invention 
[Industrial field] 

This invention pertains to a method that removes interfering 
substances coexisting in a biotic fluid by utilizing the unique 
characteristic of N-ethyl-N-sulfopropyl-m-toluidine (hereinafter, the 
term 'ESPT' is used) for measuring substances (i.e., substrate or 
enzyme activities) in a biotic fluid using a redox reaction. This 
invention particularly pertains to a technique that colorimetrically 
determines object substances in a specimen using a coloring agent 
colored by an oxidation/ condensation reaction of 4 -amino antipyrin 
or 3-methyl-2-benzothiazolinon hydrozone (hereinafter, the term 
X MBTH' is used) and ESPT under the existence of peroxidase. That is, 
as interference substances coexisting in a specimen create hydrogen 
peroxide to cause errors to measurements, this invention utilizes the 
following factors to remove interference substances from a specimen 
so as to provide more accurate measurements: (1) ESPT 
characteristic: ESPT itself changes by hydrogen peroxide under the 
existence of peroxidase when the other element creating an 
oxidation/condensation reaction with ESPT (in this case, 4 -amino 
antipyrin or MBTH) does not exist, (2) the changed ESPT is colorless, 
and (3) ESPT, which is water-soluble, does not cause turbidity 
(toluidine, generally being hardly soluble, shows turbidity). /526 

To utilize the reaction that creates hydrogen peroxide due to 
redox reaction, the simplest approach is a glucose measurement method 
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using an enzyme glucose oxidase or urea measurement method using 
enzyme uricase. Another method is that, after a specific treatment 
is provided to an object substance, the substance is guided to a 
redox reaction substrate by utilizing an enzyme; then, hydrogen 
peroxide is created using boric oxide for colorimetric determination. 
In this case, the redox reaction, which often occurs in the last 
phase of reaction after reactions of various mediums, is susceptible 
to the influences of interference substances coexisting in a 
specimen. For example, the following reaction is used to measure 
triglyceride (1) : 

Lipase (lipoprotein lipase) 

Triglyceride . ^ 

Glycerol + fatty acid 

Glycerol kinase 
Glycerol + ATP ^ 

Glycerol -3 -phosphoric acid + ADP 
Glycerol -3 -phosphoric acid + 0 2 
L-a-glycerol phosphoric acid oxidase 
Dihydroxy acetone -monophosphoric acid ester + H 2 c£ 

Based on the reaction theory . of triglyceride measurement 
described above, glycerol in the specimen clearly provides an error 
to the measurement. As human serum contains approx. 0.1m mol/1 of 
glycerol, which is equivalent to approx. 8 mg/dl of converted 
triolein, where the amount could be higher in some cases (e.g., 
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dialysis patient serum) . Also, the activities of transaminase (GOT, 

GPT) (2) are measured by the following reaction: 

GPT: 

DL-alanine+a-ketoglutaric acid GPT 
Pyruvic acid+L-glutamic acid ► 

Pyruvic acid oxidase 
Pyruvic acid+0 2 + phosphoric acid ^ 

Acetyl phosphoric acid+C0 2 +H 2 0 2 

GOT: 



GOT 
► 



L-aspartic acid+a-ketoglutaric acid 
Oxalacetic acid + L-glutaric acid 

Oxa lacetic decarboxidase 
Oxalacetic acid ■ — 



Pyruvic acid+C0 2 

Pyruvic acid oxidase 
Pyruvic acid+0 2 + phosphoric acid ^ 

Acetyl phosphoric acid+C0 2 +H 2 0 2 

In those cases, pyruvic acid in the specimen causes errors to 
the measurement. Pyruvic acid normally exists in human serum for 
approx. 0.1m mol/1, which may increase depending on the condition of 
diseases. Also, a-amylase activity (3) is measured according to the 
following reaction: 

a-amylase 

Modifier starch ► Glucose 

Glyco amylase 

Glucose oxidase 
Glucose+0 2 ^ Gluconic acid+H 2 0 2 
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Based on the theory described above, glucose in a specimen 
causes errors when measuring the a-amylase activity. Glucose 
normally exists in human serum for approx. 6 m mol/1, which may 
increase depending on the condition of diseases. 

In addition to the examples described above, this invention can 
effectively remove pyruvic acid when measuring free fatty acid formed 
by a combination of acyl Co-A cyncetase, myokinase, and pyruvic acid 
oxidase, and choline when measuring phosphoric lipid prepared by 
combining phospho lipase-D and choline oxidase. Also, this invention 
should be applied to other measurement cases that may be developed in 
the future. 

To remove those interfering substances, after an enzyme or 
substrate that directly reacts to the object substance is removed, 
substances are measured using the conventional method. Then, the 
obtained values are subtracted from the overall measured values. The 
problem with this method is that complex computations are necessary, 
while computed results are not completely accurate. As another 
method, after coexisting interfering substances are removed under the 
condition that does not affect measuring substances, produced 
hydrogen peroxide is removed by adding catalase. Next, after adding 
a catalase inhibitor, object substances are measured. The problem 
with this method is that adding a catalase inhibitor results in 
complex sample compositions and operations. Also, not only cyan 
natrium (catalase inhibitor) causes an environmental problem, but 
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also sodium azide produces hydrogen azide in acid. /52 7 

The developers of this invention investigated various methods to 
eliminate those problems and discovered a new method that utilized 
the ESPT characteristic (i.e., ESPT consumes hydrogen peroxide under 
the existence of peroxidase and changes itself without causing 
coloring in the absence of the other substance for producing 
oxidation/condensation) . 

That is, this invention provides the following method for 
measuring substances in a biotic fluid: 

With a method of measuring object substances in a biotic fluid 
that applies a redox reaction to colorimetrically determine produced 
hydrogen peroxide using a coloring agent colored by an oxidation- 
condensation reaction under the existence of peroxidase in the biotic 
fluid; the whole chemical sample is divided into (1) a portion 
containing a substrate or enzyme directly affecting the measuring 
substances and 4-aminoantipyrine or MBTH and (2) a portion containing 
ESPT and other substances including peroxidase, wherein the latter 
portion is used to remove the interfering substances coexisting in 
the specimen. 

The following explains the effectiveness of this invention while 
referring to test examples. 



[Test examples] 
Test example 1: 

Effectiveness in removing hydrogen peroxide (interference substance) 

1. Sample 

(1) 0.1 mol/1 phosphoric acid buffer liquid (pH 6.6) containing the 
following substances: 

Peroxidase 0.01 mg/ml 

ESPT 1.0 m mol/1 

(2) 0.1 mol/1 phosphoric acid buffer liquid (ph 6.5) including: 
4- amino t antipyrine 0.5 mmol/1 

2 . Measurement 

0.02 ml of 0 - 1.0 m mol/1 H 2 0 2 solution were prepared, to which 
1.5 ml of Sample (1) were added. Furthermore, 0.02 ml of 0-1. 0m 
mol/1 H 2 0 2 solution were added and left untouched for 5 minutes. 
Then, the optical absorption was measured at 550 nm. Table 1 shows 
the results. The values in the table designate the absorbency. 
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Table 1 
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0.522 
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0323 



Key: (a) Initially added condensation of H 2 0 2 ; (b) Later added 
condensation of H 2 0 2 

As shown in the table, hydrogen peroxide existing prior to 4- 
amino antipyrin addition was completely removed by peroxidase and 
ESPT, and therefore, not affecting the succeeding measurements 
results , 
1. Sample 

(1) Boric acid buffer liquid (ph 6.5) containing: 
Mutarotase 10 U/ml 

Glucose oxidase 2 x 10 4 U/ml 

Peroxidase 2 x 10 4 U/ml 

ESPT 1.0m mol/1 

(2) Boric acid buffer liquid (ph 6.3) containing: 
4 -amino antipyrin 0.4m mol/1 



/528 
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2 . Measurement 

Using the sample prepared as described above, the following 
three tests were conducted: 

(1) 0-400 mg/dl of standard glucose liquid and three kinds of 
serums described below were prepared, to which 2 ml of Sample (1) 
were added and left untouched for 5 minutes at 37 °C. Then, 2 ml of 
Sample (2) were added and left untouched for 10 minutes at 37°C. The 
light absorption of the liquid was measured at 550 nm. 

(2) Standard glucose liquid and serum described above were 
respectively measured for 20 ul, to which 2 ml of Sample (1) and 2 ml 
of Sample (2) were simultaneously added, mixed, and left untouched 
for 10 minutes at 37 °C. The light absorption of the liquid was 
measured at 550 nm. 

(3) 20 ul of 100 mg/dl standard glucose solution were prepared, 
to which 2 ml of Sample (1) was added, mixed, and left untouched for 
5 minutes at 37 °C. Then, 20 ul of glucose standard liquid described 
above and 20 ul of serum were added, mixed, and left untouched for 10 
minutes at 37 °C. The light absorption of the liquid was measured at 
550 nm. 

Table 2 shows the measurement results of three tests described 
above. The values in the table designate the absorption ratios. 
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Table 3 
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0.525 f 



Key: (a) Water; (b) Measurement; (c) Standard glucose solution; (d) 
Serum,- (e) Specimen. 



The following can be concluded by the results shown in the 
table: 

According to measurement 1, glucose could be removed by Sample 

(1) regardless of the concentration. Also, based on measurement 2, a 
mixture of Samples (1) and (2) could allow measurements at various 
levels of glucose concentrations. With measurement 3, after removing 
the initially existing glucose using Sample (1) , Sample (2) could be 
used to measure various levels of glucose concentrations in the 
solution. Furthermore, since the measurement results of Measurements 

(2) and (3) were equal within a measurement error range, removing the 
glucose (initial interference substance) using the method based on 
this invention did not affect the succeeding glucose measurement. 
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Test example 3 : 

Effectiveness in removing pyruvic acid (interference substance) : 
1. Sample 

(1) 0.1 mol/1 dimethyl glutarate buffer solution (Ph 7.2) including 
the following: 

Thiamine pyrophosphate 0.5m mol/1 

Na 2 HP0 4 10 m mol/1 

M 9C1 2 3 0 m mol/1 

ESPT 1.0m mol/1 

Peroxidase 0.01 m mol/1 

Pyruvic acid oxidase 7 m mol/1 

(2) 0.1 mol/1 dimethyl glutarate including: 

4 -amino antipyrin buffer solution (pH 7.2) 

0,8 m mol/1 

2. Measurement /52 9 

Using the sample prepared as described above, the following two 
tests were conducted: 

(1) Pyruvic acid standard solution for amounts of 0.1 m mol/1 and 
1.0m mol/1 of and fifteen kinds of serums (20 pi each) were 
prepared, to which 1 . 5 ml of Sample 1 were added and left untouched 
for 5 minutes at 37 °C. Then, 1.5 ml of Sample 2 were added and left 
untouched for 10 minutes at 37 °C. The light absorption of the liquid 
was measured at 550 nm. 
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(2) 20 pi of pyruvic acid standard solution and 20 ml of serum were 
prepared, to which 1.5 ml of Sample (1) and 1 . 5 ml of Sample (2) were 
simultaneously added, mixed, and left untouched for 10 minutes at 
37 °C. The light absorption of the liquid was measured at 550 nm. 

Table 3 shows the results of two measurements described above. 
Numeric values in the table designate absorption ratios. 

Table 3 

Pyruvic acid solution Specimen Measurement 



Serum 




* * 


M£(l) 


«£<2) 


< *mm 0.1 mm* 4X4 


0.000 


0.016 


9 1.0 ■■•*/* 
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* * 1 
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0.003 
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0.003 
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0.001 


6.002 




0.002 


0.003 




0.003 


0.004 




0.003 


0.03 


10 


0.002 


0.002 



As shown in the table, the method based on this invention is 
effective to pyruvic acid in the same way as described in Tests 1 and 
2 . 
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Test 4: 

Glycerol interference substance removable effectiveness: 
1 . Sample 

(1) 100 m mol/1 tris-hydrochloric acid buffer solution (Ph 7.0) 
including the following: 

Glycerol kinase 13 u/l 

L-glycerol -3 -phosphoric acid oxidized enzyme 

1300 U/l 

Peroxidase 3 x 10 4 u/l 

Adenosine triphosphate 0.4m mol/1 
ESPT 1.0m mol/1 

M 9 C1 2 2 m mol/1 

TritonX-100 1 g /i 

(2) 100 m mol/1 tris-hydrochloric acid buffer solution (pH 7.0): 
4-aminoantipyrine 0.8m mol/1 

Triton X-100 1 g/i 

2 . Measurement 

Using the sample prepared as described above, the following 
three tests were conducted: 

(1) 20 ul of various concentrations of glycerol standard solutions 
(0 - 1000 mg/dl converted to triglyceride) were prepared, and 1.5 ml 
of Sample 1 were added to each solution and left untouched for 5 
minutes at 37 °C. Then, 1.5 ml of Sample 2 were added and left 
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untouched for 10 minutes at 37°C. The light absorption of the liquid 
was measured at 550 nm. 

(2) 20 ul of various concentrations of glycerol standard solutions 
were prepared, and 1.5 ml of Sample 1 and 1.5 ml of Sample 2 were 
simultaneously added to each solution, mixed, and left untouched for 
10 minutes at 37°C. The light absorption of the liquid was measured 
at 550 nm. 

(3) 20 R l of various concentrations of glycerol standard solutions 
(100 mg/dl converted to triglyceride) were prepared, and 1.5 ml of 
Sample 1 were added to each solution and left untouched for 5 minutes 
at 37 °C. Then, 1.5 ml of Sample 2 and glycerol standard solution 
described above were added and left untouched for 10 minutes at 37 °C. 
The light absorption of the liquid was measured at 550 nm. 

Figure 1 shows the results of three measurements described 
above. As shown in the figure, the following could be discovered: /530 

From Measurement 1, sample 1 could remove glycerol regardless of 
the concentration of glycerol. From Measurement 2, mixing samples 1 
and 2 could allow measurements at various concentrations of glycerol. 
From Measurement 3, after removing glycerol pre-existing in sample 1, 
various densities of glycerol could be measured from sample 2. 
Furthermore, since results obtained from Measurements 2 and 3 were 
equal within a measurement error range, it is clear that, although 
the glycerol initially existed as an interference substance was 
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removed using the method based on this invention, such glycerol 
removal did not affect the succeeding glycerol measurement. 

The following explains the operational examples of this 
invention. 

Operational example 1 : 
Measuring triglyceride in serum: 
1 . Sample 

(1) 100 m mol/1 tris -hydrochloric acid buffer solution (Ph 7.0) 

including the following: 

Glycerol kinase 13 u/1 

L-glycerol -3 -phosphoric acid oxidized enzyme 

1300 U/1 

Peroxidase 3 x i 0 4 u/1 

Adenosine triphosphate 0.4 m mol/1 
ESPT 1.0m mol/1 

M 9 cl 2 2 m mol/1 

Triton X-100 1 g/i 

(2) 100 m mol/1 tris-hydrochloric acid buffer solution (pH 7.0) 
including the following: 

Lipase (containing a lipo protein lipase function) 

5 x 10 5 U/1 

4 -amino antipyrin 0.8m mol/1 

Triton X-100 1 g /i 

2 . Measurement 
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After 1.5 ml of Sample 1 were added to 20 pi of sample serum, 
the mixture was left untouched for 5 minutes at 37 °C in order to 
remove free glycerol existing in the serum as an interference 
substance. Although most of interference substances were glycerol, 
other side reactions related to glycerol kinase and others were all 
eliminated. 

Then, 1.5 ml of Sample 2 were added and left untouched for 10 
minutes at 37 °C. The light absorption of the solution was measured 
at 550 nm. Since this method could remove at least 20 times (i.e., 2 
m mol/1 - equivalent to 1800 mg/ dl of triglyceride) of the quantity 
of free glycerol normally existing in the serum, an extra step was 
not specially needed, for standard clinical tests conducted for 
determining triglyceride in serum. 

The following three tests were conducted using 46 samples 
obtained from dialysis patients: Test 1, which was the method based 
on this invention (after removing free glycerol by performing a pre- 
process, neutral fat is measured), Test 2 that measured glycerol and 
fat without performing a pre-process, and Test 3, which was a 
conventional method that measured free glycerol from the sample 
obtained in Test 2 and subtracted the result from the total 
measurement. Figures 2 and 3 show the results of those tests. 
The following correlations are shown in Figure 2: 
Regression formula y = 1.35 x + 102 

Correlation coefficient R = 0.966- 
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The following correlations are shown in Fig. 3: 
Regression formula y = 0.99 x + 13 

Correlation coefficient R = 0.999 

For Test 2 (no pre-processing), 1.5 ml of sample 1 and 1.5 ml of 
sample 2 were simultaneously added to 20 ul of specimen, mixed, and 
left untouched for 10 minutes at 37°C. The light absorption of the 
liquid was measured at 550 nm. 

For Test 3 (measuring free glycerol only) , 1 . 5 ml of sample 1 
and 1.5 ml of sample 2 from which lipase was excluded were 
simultaneously added to 20 ul of specimen, mixed, and left untouched 
for 10 minutes at 37 °C. The light absorption of the solution was 
measured at 550 nm. 

As shown in Fig. 2, the results obtained from the method based 
on this invention did not match the results obtained from Test 2 (no 
pre-processing) . However, they were fairly equal to the results 
obtained from Test 3 (separate processing) shown in Fig. 3. 
Operational example 2: 
Measuring a-amylase activity in serum: 
1 . Sample 

(1) 40 m mol/1 maleic acid buffer solution (Ph 6.5) including the 
following : 

Gluco amylase 15 u/ ml 

Glucose oxidase 2 x 10 4 U/ml 

Peroxidase 10 u/ml 
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Mutarotase 10 U/ml 

ESPT 2 m mol/1 

KCl 80 m mo/1 

CaCl 2 7 m mol/1 

(2) 200 m mol/1 maleic acid buffer solution (pH 6.3) containing the 
following : 

4 -amino antipyrin 0.4m mol/1 

Modifier starch 5 mg/ml 

(3) Succinic acid 0.6m mol/1 
2 . Measurement 

After 20 ul of glucol standard solution (0 - 400 mg/dl) were 
added to 20 ul of specimen, 2 ml of Sample 1 were added and left 
untouched for 5 minutes at 37 °C in order to remove the added glucose 
and glucose existing in the specimen. Next, 2 ml of Sample 2 were 
added, mixed, and left untouched for 10 minutes at 37 °C. Then, after 
1 ml of Sample 3 was added, the light absorption of the liquid was 
measured at 550 nm. 

Since this method could remove at least 5 times (i.e., approx. 
30 m mol/1) of glucose quantity normally existing in serum, an extra 
step was not particularly needed for the standard clinical tests 
conducted for determining a-amylase activity in serum. 
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Table 4 
Added glucose 



Specimen 




a-amylase originat 




100 



200 



400 



S61 



5S7 



508 



559 



Serum 



* « 



239 



245 



234 



242 



As shown in Table 4, a-amylase activity could be measured 
without any influence of glucose in the specimen. 

As explained above, the method based on this invention can 
remove interfering substances prior to measuring object substances 
the serum. In this case, special samples or procedures are not 
required. In addition, the method based on this invention does not 
require an extra operation for removing the influence of interferin 
substances by obtaining the blank specimen. Therefore, this 
invention is extremely useful for standard clinical testing, as it 
can provide a simple and accurate method of measuring object 
substances not requiring any extra procedure. 
4 . Simple Explanation of the Figures 

Figure 1 is a graph showing the relation between the glycerol 
standard solution and light absorption ratio. Figure 2 is a graph 
showing the correlation between a triglyceride measurement with a 
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separate processing and triglyceride measurement with no pre- 
processing. Figure 3 is a graph showing the correlation between a 
triglyceride measurement based on this invention and triglyceride 
measurement with a separate processing. 
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Figure 1 




Glycerol standard solution 
(converted to triglyceride) 



/532 



Figure 2 
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Figure 3 
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Key: 

(a) Non-processing method (triglyceride mg/dl) 
b Separate processing method (triglyceride mq/dl) 
(c) Method based on this invention (triglyceride mg/dl) 



23 



TI Process and reagents for the selern™. 

lipoproteins (LDL) and for the mSnM* . 8eparatlon of low-density 

SO Eur. Pat. Appl . , n pp . 

CODEN: EPXXDW 
DT Patent 
LA French 
FAN.CNT 1 

PATENT NO. RIND DATO 

. TE APPLICATION NO. DATE 

PI EP 76211 A2 iq^nlrtZ 

EP 76211 J "S^SSS? < EP 1982 " 4017 35 19820927 

EP 7 l 211 ^ B1 19870527 

FR 2513766 B1 "^J" FR "81-18220 19810928 

ES 515987 A1 igaaiini 

AT 27495 / ^J*"" 1982-515987 19820927 

ES 524070 A1 j!!™!" 1982-401735 19820927 

PRAI FR 1981-18220 SSwS« ES 1983 ' 52 4°™ 19830712 

EP 1982-401735 llllolli 
AB A method is described ftllu , 

their components (cholestero! Pptn - of LDL a ^d for the detn of 

Phospholipids) in body iSds'and t 3 ^ Pr0t ^ n f ' ^^"rides, 
very-low-d. lipoproteins by us^g a SiSn? 1 ^ ^ ° f hi ^"d- or 
e.g., PEG or heparin, with or wi?ho„f ? COntg ' P ol Y***°™, 
or alkyi ethers of ale. pollers Stt t Z ^ "tionlfT^^tergent, aryl 
The ppt. then is sepd. by centJ?f,,«? y ^ Salts ' and bil * acid salts 
and the LDL are detd. "b/ tSSSw™ 100 ' di r° lved delating agents ' 
isolated from serum by Ling a ne P helom etry. Thus, l5l were 

«M>, PEG 6000 or TritL X So (f S^IO 0^/n C01 ^ 9 - h6Parin ' ^12 (12-120 

IC G01N033-92 

cm ?7 9 (Biochemical Methods) 
Phospholipids 

""wSL"^"; MST <*"*iy"«i study) 

Chelating agents 

IT Anima? tissue lip0pr ° teins PPtn. from body fl uids and tisgues) 
Body fluid 

IT Precfcf t i 0n P0P " r0teinS ° f ' PPtn- of, anal. in relat i on to) 
IT Lipoproteins' lip ° Pr0teins ' of body fl uids and tissues) 

RL '' (ZV^ te ^ MST <*"*ytical study) 

_ . lipoproteins U^^' llp ° pr ° tei -' -agent for low-d. 

IT Lipoproteins 

RL: ANST (Analytical study) 

(teL y 'i ™ ST (»=«lytic.l study) . 



